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0-4 


Form PCT/RO/101 PCT RomtP^t 




0-4-1 


Prepared Using 


PCT- SAFE [EASY mode] 

Version 3.50 (Build 0002.162) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


Korean Intellectual Property Office 
(RO/KRJ 
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Applicant's or agent's file reference 
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Title of Invention 


BETA- CASEIN GENE TARGETING VECTOR ncjTJJfi 
HOMOLOGOUS RECOMBINATION 


II 


Applicant 




11-1 


This person is 


applicant only 


II-2 


Applicant for 


all designated States except US 


II-4 


Name 


Korea Research institute of Bioscience 


II-5 


Address 


and Biotechnology 
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Eoeun-dong, Yuseong-gu, 
Dae jeon3 05- 80 6 


1 1 -6 


State of nationality 
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KR 
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II-8 
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82-42-860-4429 


II-9 


Facsimile No. 


82-42-860-4608 


11-10 
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pmhan@kribb .re.kr 
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State of nationality 
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applicant and inventor 
US only 
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Applicant and/or inventor 
This person is 

Applicant for 

Name (LAST, First) 
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State of nationality 
State of residence 



applicant and inventor 
US only 
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106-1101, Shindong-a Apt, 
Y ong j eon - dong , Dong - gu , 
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Applicant and/or inventor 
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State of nationality 
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applicant and inventor 
US only 
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State of nationality 
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IV-1-1 


Agent or common representative; or 
address for correspondence 
The person identified below is hereby/ 
has been appointed to act on behalf of 

the applicant(s) before the competent 
International Authorities as: 
Name (LAST, First) 


agent 
SON, Min 




IV- 1-2 

IV- 1-3 
IV-1-4 


Address 

Telephone No. 
Facsimile No. 


19th Floor, City Air Tower, 

159-9 Sarnsung-dong, Kangnam-gu, 

Seoull35-973 

Republic of Korea 

81-2-2016-7900 

81-2-2016-7905 


IV-1-5 


e-mail 


minson@hanollawip . com 


V 


DESIGNATIONS 




V-1 


The filing of this request constitutes 
under Rule 4.9(a), the designation of 
all Contracting States bound by the 
PCT on the international filing date, 
for the grant of every kind of 
protection available and, where 
applicable, for the grant of both 
regional and national patents. 




wo 


HBin v ~£ may oe ussu to uxliuqc 
(irrevocably) the designations 
concerned in order to avoid the 
ceasing of the effect, under the 
national law, of an earlier national 
application from which priority is 
claimed. As to the consequences of 
such national law provisions in these 
and certain other States, see 
Designations in PCT-SAFE Help. 


KR 




VI-1 


Priority Claim 


NONE 


VII-1 


International Searching Authority 
Chosen 


Korean Intellectual 
(ISA/KR) 


Property Office 


VIII 


Declarations 


Number of declarations 




VIII-1 


Declaration as to the identity of the 
inventor 






VIII-2 


Declaration as to the applicant's 
entitlement, as at the international filing 
date, to apply for and be granted a 

[j ale m 






VIII-3 


Declaration as to the applicant's 
entitlement, as at the international filing 
date, to claim the priority of the earlier 
application 






VIII-4 


Declaration of inventorship (only for the 
purposes of the designation of the 
United States of America) 






VIII-5 


Declaration as to non-prejudicial 
disclosures or exceptions to lack of 
novelty 
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IX-2 


Description (excluding sequence listing 
part) 
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IX-3 


Claims 


3 




IX-4 


Abstract 
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Drawings 
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Sub-total number of sheets 
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Sequence listing part of description 
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IX-7 


TOTAL 


56 


IX-8 


Accompanying Items 


paper document(s) attached 


electronic file(s) attached 


Fee calculation sheet 
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IX- 11 


Copy of general power of attorney 


reference no. 
PCTA9411-8 




IX- 16(A) 


Sequence listing in computer readable 






IX- 16(A) 

-00 


additional copies including, where 
applicable, the copy for the purposes 
of international search under Rule 
13ter 




1 Diskette 


IX-17 


PCT-SAFE physical media 




/ 


IX-19 


Figure of the drawings which should 
accompany the abstract 


2 


IX-20 


Language of filing of the international 
application 


Korean 


X-1 


Signature of applicant, agent or 
common representative 






X-1-1 

X-12 
X-1-3 


Name (LAST, First) 
Name of signatory 
Capacity 


SON, Min ^^^/ 
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Date of actual receipt of the 
purported international application 


** #i unurufirn nttm / it n i * O.AAJ ■ 

2 3 NDYtMBtx Z004 ( 2 3. 1 1. 2004. f 


10-2 

10-2-1 
10-2-2 


Drawings: 

Received 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/KR 


10-6 


Transmittal of search copy delayed 
until search fee is paid 
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Original (for SUBMISSION ) 
(This sheet is not part of and does not count as a sheet of the international application) 



0 

0-1 


For receiving Office use only 
International Application No. 




0-2 


Date stamp of the receiving Office 






0-4-1 


Form PCT/ROH01 (Annex) 
PCT Fee Calculation Sheet 
rrepareo using 


PCT-SAFE [EASY mode] 

Version 3.50 (Build 0002.162) 


0-9 


Applicant's or agent's file reference 


PCTA9411-8 


2 


Applicant 


KOREA RESEARCH INSTITUTE OF BIOSCIENCE 
AND BIOTECHNOLOGY 


12 

12-1 
12-2-1 
12-2-2 

12-3 

12-4 
12-5 
12-6 
12-7 
12-12 
12-13 
12-14 

12-15 
12-16 


Calculation of prescribed fees 


fee amount/muliplier 


Total amounts (KRW) 




Transmittal fee T 


O 


45000 




Search fee S 


O 


225000 




Into rrval in n a 1 eoarrh ir\ ho rarriori riiit Ku 


KR 


«•*' 


1 n t o rnn t in n a t filinn foo 
II ilcMialiuilai iiiiny ice 

(first 30 sheets) 11 


1329000 


Remaining sheets 


26 


Additional amount (X) 


14000 


Total additional amount i2 


364000 


i1 + i2 = i 


1693000 


EASY Filing reduction R 


-95000 


Total International filing fee (i-R) I 


O 


1598000 




Fee for priority document 

Number of priority documents 
requested 


0 




Fee per document (X) 


0 


Total priority document fee: P 


o 






12-17 


TOTAL FEES PAYABLE (T+S+l+P) 


o . 


1868000 


<->' 


12-19 


Mode of payment 


cash 
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Form PCT/RO/134 (SAFE) 
Indications Relating to Deposited 
Mlcroorganism(s) or Other Biological 
Material (PCT Rule 13bis) 

Prepared Using 


PCT- SAFE [EASY mode] 

Version 3.50 (Build 0002.162) 


0-2 


International Application No. 




0-3 


Applicant's or agent's file reference 


PCTA9411-8 




1 

1-1 
1-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


24 

26-28 


1-3 

1-3-1 

1-3-2 

1-3-3 
1-3-4 


Identification of deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


KCTC Korean Collection for Type Cultures 

52, Oun-dong, Yusong-Ku, Taejon 305-333, 
Republic of Korea 

10 November 2004 (10.11.2004) 

KCTC 10720BP 


1-5 


Designated States for Which 
indications are Made 


all designations 


FOR RECEIVING OFFICE USE ONLY 


0-4 


This form was received with the 
international application: 
(yes or no) 




0-4-1 


Authorized officer 




FOR INTERNATIONAL BUREAU USE ONLY 


0-5 


This form was received by the 
International Bureau on: 




0-5-1 


Authorized officer 





PCT/KR 2004/ 0 0 3 03 i 



General Power of Attorney 

Agent: 

Name: SON, Min 

Address: 1 9 th Floor, City Air Tower, 

159-9 Samsung-dong, Kangnam-gu, 
Seoul, 135-973, Republic of Korea 

I/We, the undersigned, do hereby appoint the above-identified agent as my/our agent to act for 
me/us in all proceedings concerning with any and all of the following International 
Application. 

Date: November 19, 2004 



Applicants: 



Name: 
Address: 



Name: 
Address: 



Korea Research institute of Bioscience and Biotechnology 
Eoeun-dong 52, 

Yuseong-gu, Daejeon, 305-806, Republic of Korea 




HAN, Yong-Mahn 
#110-305, Hanul Apt, Sinseor 
Yiiseong-gu, Daejeon, 305-707, Republic of Korea 




Name: LEE, Kyung-Kwang 

Address: #106-1101, Shindong-a Apt, Y<5t£gS^-dong, 

Dong-gu, Daejeon, 300-766, Republic of Korea 




Name: CHANG, Mira 

Address: Nagyang-dong 109-8 




Sangju-si, Gyeongsangbuk-do, 742-901, Republic of Korea 



PCT/KR 2004/ 0 0 3 03 4 




Name: KOO, Deog-Bon 

Address: #109-1503, Hanul Apt, Sinseong-tlSfig, 

Yuseong-gu, Daejeon, 305-707, Republic of Korea 
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tff- ASiTte ol-§-S>^ ^31% {Beta-casein gene 

targeting vector using homologous recombination} 

5 

10 

«fl^7l^ 

^#21 ^>4# 7>^?fl ^"^ AV<^ g|&6|M # ^afl^Sl 

15 o|ql-g. 7 >^|4 # ^ ^Cf. o]Ej S&fe 

"l^SJ^ (microinjection), a>o]e^ (viral transfection), ^] (sperm 

vector), (ES)S1 oj-g-, sfl^ (SNCT) ^ 7l#o] 

Dl^-g^^. DNA» *1*H" ^*>fe nJ-fl.2.3. (Harbers et al.. 

20 Nature., 293(5833); 540-2. 1981; Brinster et al.. Cell., 27;223-231, 1981; Gordon et 
al., Proc Natl Acad Sci USA., 77(12);7380-7384; Costantini et al., Nature., 
294(5836);92-94), ^"i"* ^*fl ^ °1-§-sW*U 

(Hammer et al., Nature., 315(6021);680-683, 1985; van Berkel et al., Nat Biotechnol., 
20(5);484-487, 2002; Damak et al., Biotechnology(NY), 14(2); 185-186, 1996). ^M- 

25 ol^l^oj^o.s. DNA7> Aj-oj^ ^jg^.o.s.^ *Vz}S\ ulfc£ 2 MM 

3 % S nfl-f W (Clark et al., Transgenic Res., 9;263-275, 2000). nelES 

-T-cJW^-i- ^.tF-s>H.S u l-§-°l ^-4 (Brink et al., Theriogenology, 53:139-148, 

2000). *Hl^r<y«asl 2. a a ^^l?U4 sRr £]zfl -H-#7 r ^ aj-oJ ^*l£r 

30 ^1- ^ fttRr Jj^flaJ*?] ^-aos 

1 
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iiJIElSic)- (Wei et al., Annu Rev Pharmacol Toxicol.. 37:119-141. 1997). 

el|E^H}°|e^ °M 5E.SV -B-3*r ^*fl <i3 

5 ^)-g-€c+(Soriano et al., Genes Dev., l(4);366-375, 1987; Hirata et al., Cloning Stem 
Cells., 6(l);31-36, 2004). efl^-S-aH^i: *pl\ ^IHW, tf^Sj-Ji*)- sfe 
*}o]z]^ s^f- -fr^rii. °] «o^^r °l^)^oi^^cl- 

S-§r^°]7lfe SH*V <^*1 ^efl -fr^s] ^-^a}o] Aj.oj4 a^M#(mosaicism)^l 
-g^A) ^1c} (Piedrahita et al., Theriogenology. 53(1); 105- 116, 2000). 7\\ty\ ^ 

€ Sl^f (Wei et al., Annu Rev Pharmacol Toxicol., 37;119-141. 1997; 
Yanez et al., Gene Ther., 5(2); 149- 159, 1998). 

^?HH £W ^§H, ^ -R-^^>» ^1^ SEfe ^ 

15 sife -8-3*} ei-^^ 7i^oi 7 m^\n^. *m #7hs# 

*le| -B-*l*r *RrHl A>^cf. o>^ Hfl°>#7Hi°ll E}^i^«j^ 

ol**^. ^ -fi-^i^ n^7V (Brandon et al., Curr 

Biol., 5(6);625-634, 1995; Capecchi et al., Science, 244(4910); 1288-1292, 1989; 

20 Thompson et al., Cell, 56(2);313-321, 1989; Hamanaka et al., Hum Mol Genet.. 
9(3);353-361, 2000; Thomas et al, Cell, 51(3);503-512, 1987; te Riele et al., Proc Natl 
Acad Sci USA, 89(11);5182-5132, 1992; Mansour et al., Nature, 336(6197), 348-352, 
1988; Luo et al., Oncogene, 20(3);320-328, 2001). °1 ^^°] 7^1 

3-§-€ tfl^sl ^sKr ^#^^1 ^-§-71 (animal bioreactor), Q*$ 

25 S.1 ^# 7^H, °l5>-& ^3<^L e %4^°d 5jo]cf. 

s^M*] 7Hsih Ala i±, ^HflejoK s.o ^.o. ^jrunoj: 

%7\^f>}E.3. ^^-3-1 J27>o1^, £g ^l^g- #e)-^eflol^ (glycosylation), y~ 
30 9}£.<£ <HM4i (y-carboxylation), 5}ol£^zflol^ (hydroxylation)4 ^€ 

2 
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posttranslation°l *tfcflsL <>1^-<H44 #4 nfl-g-ofl 47}*}*] £.^€4 (Houdebine 

et ah. Transgenic Res., 9(4-5);305-320, 2000; Lubo et al.. Transgenic Res.. 9(4- 
5);301-304, 2000). 

?US^ *l£ ^aj^al cfl%= -tf-ihfr 4l£ Mfl'tf 4^4 «|5t *H "fl-f s:-§:*Hc} ( va n 
Berkel et al.. Nat Biotechnol., 20(5)1484-487, 2002). =L -f-frS.-^ 
^^lfe ^HS^ <?]*fl ^^4 44 -fr444 (posttranslational 

modification) 4fe <£e};jlcf (Edmunds et al.. Blood, 91(12);4561-4571, 1998; 

10 Velander et al., Proc Natl Acad Sci USA.. 89(24);12003-12007. 1992; van Berkel et al, 
Nat Biotechnol., 20(5);484-487, 2002). 

±$] -f-R-fe 4 88%s] ^-g-, 3.3%4 zl $■] ^4*4 4^3. <>l-¥-<H3 

&4. ^Ht 80%!- 444-fe-H], SI. <£4 S2, »)]4. 44 

4^] < y°l 21^4 ^- »il 4-4*1 °d-& -f-JHH 10mg/ml ^£5. 7 r # 

15 f^tr Jf-fr ^ WJ ]^ 0 14 (Brophy et al.. Nat Biotechnology., 21(2); 157-162, 2003). 

m\S. *H°]<H*& (SCNT)-§- 4-8-44 *g^4 »4fe 34 

4^°d l 3iL4 4 SL-fra^iifl, 4fc N'las^ -fre^ ^ 7\4\ 

cfl^ol ^l-o]7) nfl^-o]cf (Brink et al., Theriogenology. 53:139-148, 2000). 

■fr^^^-S- ^Utr -§-#4 -^4 4^44-b Sl4 (Lubo et al., Transgenic Res., 

9(4-5);301-304, 2000; van Berkel et al., Nat Biotechnol., 20(5);484-487, 2002). 

2]e44 -B-34 43!D€ ^1~§- W44 3*1)4, 44#7H^4 -8-314 43!% 
*I44 «J^3«y MS 444 5*4. 3)44 i°il4 «H°V#7Hl5.sq- 4^ ^}*v 

25 41X^4 M4SiMs. l-^Kn, 4^°fl4 «H4 #7) *\}2.s) 4-§-£ afl#€4 
(Doetschman et al., Dev Biol., 127(l);224-227, 1988; Stice et al., Biol Reprod., 
54(1); 100- 110, 1996; Sukoyan et al.. Mol Reprod Dev.. 36(2);148-158, 1993; 
Iannaccone et al., Dev Biol., 163(l);288-292, 1994; Pain et al., Development, 
122(8);2339-2348. 1996; Thomson et al., Proc Natl Acad Sci USA., 92(17);7844-7848. 

30 1995; Wheeler et al., Reprod Fertil Dev., 6(5);563-568, 1994). dRH. «! ^4 
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i ^U^HoL 5L-i-^*l H o Vt g-°-£- *fi<>]-3&4 (Brophy et al., Nat 

Biotechnol., 21(2);157-162. 2003; Cibelli et al.. Science. 280(5367);1256-1258, 1998; 
Campbell et al., Nature. 380(6569);64-66, 1996; Wilmut et al., Experientia. 47(9);905- 
5 912, 1997; Denning et al., Cloning stem cells, 3(4);221-231. 2001). 

m\S. «1°1*]1J€- °l-g-*r<3*l. -r-n- ^Jj^ S-SLSm -*r~g-£ 

tfl -g-t-sl ^-fr^M ^S^h -fr£5>7] 3*1H ^-§-^H*l #4 (Schnieke 

et al. Science, 278(5346);2130-2133, 1997; Baguisi et al., Nat Biotechnol.. 17(5);456- 
461, 1999; Brophy et al.. Nat Biotechnol., 21(2);157-162, 2003). ^4 ^efl 
10 -fr^fel ^<£H °>7]s]fe T-fl^ &»»z}2) ±^ ufti, ^-fr tfdfc 

Sicf. ^ 3tt ^ ^£ «1) ^ v ^l 

Al^tflofl ^tg^o]cf (Qao et al., Neurochem Res., 24(9);1181-1188, 1999;. 

s-o]^ o_g. a]^1^- Afls.^- u o v, S 0 l 7M£]&<4 (Houdebine et al., Transgenic Res., 
9(4-5)1305-320, 2000). ^ *fl2:?Khomologous recombination)^) ?ll^ 

^ fl*]*- S^*Kr -n-^^ u o v ^^ 

2:^] s.o]ajo] 41 tb 'r'cH 1 } (Muller et al., Mech Dev., 82(l-2);3-21, 

20 1999; Clark et al., J Mammary Gland Biol Neoplasia., 3(3);337-350, 1998). 

^lefl ^r^}7\ 43^€ -^l^ % -frQAA 3-3! 12€ ^ 

W *8&4\ 7>^-§- (McCreath et al., Nature, 405(6790); 1066-1069. 2000). 

^^oHSoflAi &o] ^SJfe COL1A1 *#*r E^U-fr fltb COLT-2 431*1! «]Ei7 r 
afl^-slSijl, °] ^Ei^- -£r*}4 43!^-§- -n-S.*>7] promoter-trap enrichmentl- 

25 <>l-8-*>5icf. ^M±L & M-fr*dz\ AATC2fe mi 4 ^ tHl SUA 

al-WS.^ (AAT : antitrypsin)* SUH 7>*1<^ 

-fKdefjq %SLt}7] #n m^tt. AAT^ 

ojzo. Jjs.aj.fl 3.03. alefl -fi-^>7 r °<H1 a )*fl A i ^ 37ufl o] &&4 (McCreath et 

al.. Nature. 405(6790); 1066-1069, 2000). 4eW -ff^r E}-7j)ty hJ-^^ 

30 tfl^'tHb ^cf^ ^T^^lJl 5514. ne14 SSSEi-e^ (promoter- 
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trap)* °l-8-# tt^z} El-^SJ a>-§-^ -H-^^7> H«as)^ ^^l^oflA^ §^5] 

^Af^^ •a^-aio.s, %W7l] ^a>s]^ -H-*i*Hr ^^>7V 

(Kuroiwa et al., Nat Genet., 36(7);775-780, 2004). 

-B-y S^-gr -f^- ^^ol S3 ^M^o.^. 4^= ^3^" S^°14. =LZ\B.S- 
o] 0-°- c+«n^* JEL^sHfr -H-^i^Sl i^-g- *«JH all £E^r #48 ^ *cH 

c+«J};g-g- EfTjl^sM ES£Ei-E^|. ol^-s^ ^-^> E^ HJ|E^7]. ol-g-^ 

-g- f^gS} sfufS-l -S-^-gr (1) ^1^-7^1^ -S-^i^ #JI o] 

SSSEia) ^ofl <H*1?.V HflE]~7Hl<?l -fr^S} A-^ofl aV^-o]. 5 ^ 12kb 

7^oia] «^J- Ai<g# Tfll (2) ^ ^3 iWRr ««-tV ^-3, (3) 

£*]E}tL Al^nH <3^ ( ^ (4) ^Ef-?M1 < ?1 -*r3*r ^ ^i < a < Hl A o V ^"?l 2 Ml*] 4kh 

Ai<gsj 5-3' -tf-^CupstreamH sfl^sKa ^12 ^^ 0 1 s)-^-(downstream) 0 )} 

m^Sr ^SLSL uflE)--7>^ol -R-^V EfTj)^ ««E^ Tfl^sfe ^o]cf. 

^. £ 4# ^3^r -8-*d^ ^l^fe 
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£ i£ cfg ^7) afl^sRr 5J°lc+. 

«1-S- afl^Kn. -&-3l*r ^lif aMS. «M*}« ^SM- *flssHr 

^■Tfl; g ^-71 ^^^^ ^#S^Ei m '<S*i*ttr 

10 £t*H ^-B-s^-Ei ^sfe « 0 v*H 

5E. i- »flEl-?V^l<y -H-^> E^-Tji^-i- P BluescriptnSK(+) 

15 ^a^njH. vfloi) ^ 18.8 kb P BCKII«jEi ?WM ^"S^. *MlHfc /7eo 

■fr*!*} SacH. Not I, BaraHI ^l^JLi IfS}2 Sl^, £H °J-(short 

arm) -sp-fl BamH I ^]*V3l4i 7Hn 

£ 2fe i «l|Ef-^?l E^tg-g- ^a}-€ pGEM7Zf(+) 

#2}>inl = ufloii 14.8 kb pBCKIH ^Bj J±°^t}. 
20 £ 3-fr pBCKII ?HS4 ^Tfl^ nfl^-^Hl<y -fl-3*V #2} ^ ^ifl 

(endogenous) ^1 ^ < S 0 1 <g7] -Hfe J2^-|- 

£ 4fe pBCKIH ^ ?H1H^ t^U^ »)lEl-?r2fl<y ^V*} ^ W *H2^ 

PCR Et-7jl%^ WflEf-fMl<?] ^^12] ?Wi 

y^mSJn A o v ^ neo -fr^S.^ ^ ?MS 

^<^1 §?H5W ^ vfl^S^ Bfl^-^l^l 4 kb DNA ^s>7] 

30 Sej-o]^ ^eo) aj^^. ^^s. <^7] Afe ^- ^-(long arm)^- «eo -^-^1^} 

6 
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A 1 < 1 0 14. B ^ £S 4 /jeo -fr*l*r 

<§7l 5' PCR H.eM^ 7 > <*7l Aj« Cfe £H ^ 4 «JjEi ?H1H^1^ 

^U*>*1 «fl^-?V^l«?l -R-*d*> Jffls] <*7l iLo^^i, 3' 

PCR SeH°l7r $1*1 

5 5. 6-§r ^.Jl^l pBCIO Ji^ir 1 } (Kim et al., J Biochem (Tokyo)., 

126(2);320-5, 1999). pBCIO ^elfe pBluescript II SK ^ "?H1 ?Ufe dt «flE}-:7Ml < ?} 
Z.<L2.z\ Jf^ 10 kb itJ-*U $a4. ^ ^^7f =££E] -fr3i*r 5- 

flanking ^<g<i| 8 kt>2} sfl=-sl*l §Hr ^£1^2 (vertical open boxes), 2 kb <?}M 
1-1- SOTJl OT. SS.-E.tHfe Sac I, AatH, Sac II ^S.± Si*]!- 7>*lJl 5a*l n J. 
10 Sma I . BamH I , Sal I , Spe I . Cla 1 *\}&3L± 3*lfe Si 4. 

£ 7£- pBCIO *|Bl» Sac I 4 SacD ^iltHiS ^ 10 kb DNA 

j£a^:n. oicf. 10 kb DNA pBCKI I 9}M)B.s] (*fll 

£ 8£r pBCIO Aatn^f SacII ^SLiS. ^ ^-e]^ 6 kb 

15 DNA# Ji^al Si^. g-e]^ 6 kb DNAtt pBCKIH ^] ?H1H^ f-<# (afll 

£ 9fe pBCKII 2} pBCKIE ^e-I ^HlS^ ^]2 ^(short arm)°.3. A}-§-:g 
PBC3.1 ^l^^l- j£a^cf. ± ^-Qz}^ 5. 6, 7 ,8-§r 

5fS}l $1^ 3.2 kb DNA Xho I 2f Sal I (f^l) 4^3l± ^^11- Xlfe 

20 Be}°H °1-§-s>^a-1 ± ^^n] DNA (chromosomal DNA)-°5.-*?-E-1 PCR 

tj-^s}^cf. ^€ DNA Xho I 2} Sal I afl$JL4;l- °l-§-«H ^, pGEM- 

T vector (Promega)^ Sal I <?1^ *ffl3. ^^^4- pGEM-T iflofl 3.2 kb 
DNA ^-i- HincH Q Sal I ^fl^-JLdiS. cH ^ ^, pBluescript n SK(+ )sl 

Sal I ^^iiL <£%*}$X^. 

25 ^ 10-8: pMAMneo ^1 (CLONTECH)°il •*! SV40 or/,, 3^>\ H.3.S.E1 (early 

promoter), tfl-2°}°l^ W§ -frftaW SV40 2:71 ^S.s\o}^ (early splicing) 
polyadenylation i^ski SU-b neo *J1*l-b ^-§- J£°l^. 

BamH I *ti*VjL^3. ^ 2.7 kb neo SvQA pBluescript n SK(+ ) 2] BamH I 

*l|«Vs:dt $1*13. ^SrM. pBluescript n SK(+)^W £fe neo 2 kb DNA 

30 BgHI S} BamH I ^ltrS-iS. ^, P SP73 vector (Promega)2l Bgin 
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*miL± fl*l3. <ai^cf. Bgin fif EcoRV ^JLiS. P SP73 «|E121 2 kb 
pneo2.7 «!&| ^2:*-* ^sfl 0.7 kb /?eo -ff^*r# i'&sj-Jl &* 

pBluescriptn SK(+ ) Bgin 4 EcoRV ^jLiL ^ «?!^*>594. 

£ 11* pBCKHSf pBCKIH ?H1S.S1 *fl*r 3q.3j.g- il^tf 

5 pBluescriptn SK(+) ^ «?H Si* °<H0 -^i^^^- £H # DNA 

^iLi# *l-8-*H *r* BamHI, EcoRV. Sail ^lltli $1*1 f- ^Sr^i, 

pBCIO DNA £«-*>al 5tl* pBluescriptn SK(+) ^E) *flS ^Sr^tf. 

W^^S pBCKI I «HH ?MlH* 10 kb * ^dt°r^ £H #-§: »U 

Sl^f. pBCKII^B^ f- ©J- ^o]s ^ s|. 7 ) fl*}^, Aatn s+ Sal I aRK&itiS. 
10 DNA ^-i- pGEM7Zf(+) vector^ Aatn Sr Xho I ^I^JLrfc $1*13. ^Isf^cf. n 

£4, 6 kb f ^ 4 neo £H. &* pBCKin q*] ?H)B1- 

£ 12* pBCKI I «?&| xflofl -ft-g-f)- **l*r^ aJ-oj^. ^^=4. Aifi.^. 

cf«H^ -H-^^ oflS^, oisfll B-§-iLi°H€ (hTPO)* t^tl- pBCKII 

15 «!e-1 ?H1H5. -a-*a*V2i^. 4-3*1 °13 ^^W. ^1 Sl-JiioH 1 !} cDNA 1 kb 
1- PCR3. *Sf.«ul. i Jl^* (bGH) -fr^al 300 bp poly(A) A^<g 

(additional sequence)* cDNA ^ «>4°1] &* Kpn I *\}&1L± $1*H 

•a^lW (Sohn, DNA Cell Biol., 18(ll);845-852. 1999). hTPO cDNA 2f bGH 
*#*r* 5L^-5>il ft* 1.3 kb DNA *cH!* pBCKI I ?MlB.sl SacH af Not I 

20 *HlbiLdi4\*\2. -a-'aslSiJl, n ^4 20.1 kb pBCTPOKII qi] *Ha3&4. 

£ 13* pBCKin^Ei ?H1B vflofl hTPO cDNA 1^5-5., 
16.1 kb pBCTPOKin *W ^S** d J*&^, ^ *<M* S. 12°1] y r*r 

£ 14* pBCTPOKII *fl$£d: Sallys. ^. *Hi Ml 

25 S^H A]~§-^ -Jd^Jl-Ja BCTPOKII .go^t*. 

£ 15* pBCTPOKin ^Eii- Aatn s. * r * m t^-i- 

fl*H A r-§-£ BCTPOKin q*\ ^§"4. 

£ 16* £ aflo> ^o oW£ (bEF) 4 ^ -9*<>WI2E (bESF)sl ^Efll- 

iLo^q, A 4 Bfe ^ # nil *>*1 AQ, DNA7> (^^) bEF£r bESF°]cf. 

30 C 2} Dfe ^€ «1^7> ^<y^l Jf. a.©)^. b EF 2r bESF °lcf. 
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neo -Jr^H ifsU -fr44 43!H Lipofectamine 2000 reagent 

(Invitrogen) ^-g- ©1-8-SH bEF 4 bESFS. £<g# 3s G418 (Gibco. Invitrogen 
corporation)^- ^44 <24^ ^sfl -fr#44 ^ £44£4. 

£ 17^8: pBCKin ^31^4^ o]^ ^o} >Hl3E.^-§-4 PCR &*A% J±4^4. 
5 ^tSS. £44 500 bp PCR DNA cfl*V ^ 4^€- '*+ "<L2. 44^-2-^, 

•g-^ Ala^^- 44!34. pBCTPOKID «]4tt cfls^s.*) 

4-§-42i.°4 PCR^: hTPO -ft44°ti cflt!- ^4°H# °l-§-*B34. 

£ 184 £ 19^ long-range PCR £4-§- 3 4*1 cfl^S 4-§-4 p/7eoBC3.7 
£41 £L°<1^4. ^14-44^ ##44 «g4 7888 Y4 8479°ti 

10 ^-g-sKr 84 ^£ 91- It*}! xl^r 591bp DNA H4°H 

4-8-4 £4 ^ <^a^^i DNAS^-Ei PCR §til4£4. 3' ^M^fe 

S.7M 3! ^3 Xhol *\m3L± 3*11 5U4. ^4 PCR DNA 
pGEM-T ^&1 4-^ -^HJslSU, =1 £4 PBC591 *I4 ^#-§- 4^$14. BC591 
*I4* Sail 4 Xho I Sfl^jLi* °l-g-*H 4& ^ DNA BC3.1*|4fil 
15 Sail aRViLifc 44 iflS. ^^sf^4. p/Je oBC2.7 «*)4« BamH I 4 EcoRV 

^ltrJL^S 4* BamH I 4 EcoRV WiLiS W BC3.1 ^2. n 
^4, pneoBC3.7 *)El7l- 4^$i4. MSfe 4 kb long-range PCR tMg-g- 4t!" 

£ 20£: pBCTPOKIO ^44 :£°J4 M]S.^s] long-range PCR £4 ^4» 

20 ^#4. ^#15. £44^ 4 kb °cH *1^£- 4S.^ 81 4 89^°1 «114-4*114 

#444 43^ 4 &-§-§- J±««^4. n 44 4-& ^ (-)# 
44!#4. p/7eoBC3.7 «I4» °<Hd tflS^S. 4-§-4$*4. 

£ 21 431^4 <S4 ^4^471 4*H 44 #3- £-4-1- fltt 

.&<^4. -2]2fl -R-^144 £."ti€ -MIWS.-^ 3*fl€ Tll-fe- DNACgenomic DNA) 4 
25 pBCTPOKin«]eil- EcoRI aiUKfcdtS. *m4. EcoRl 4*11 l. v 4 BCTPOKID *!44 

DNA (A) 4 4t§- DNA (B) 3.71 44 9.2 kb 4 9.9 kb°14. hTPO #44 

4efl°fl Sife 44fe 43 £4£ 4«fl 4-8-4 441- 44^4. 5.5*3. 

4-§-€ hTPO cDNAS) 500 bp 44-& PCR5 ^4534. 

£ 22-& 4*3 -B-^7> 4^ ^4 4^14 4i^l ^^4. 

30 81^ 89^1^ 27fl m]?} 4^S^ ^ ^14-7>^l < y -^-44 345. 
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n^^SX%-°] HZ.^-& 9.9 kb J£°^. 97, 47, 43, 

34«i 4a^l-"8r ^l^S &&^h <4°<^ Sife ^ 7fl-fe- DNAt- 

9.2kb 312:^3. ^l-S-^cf. 

5 £ 23-& 81^ Afli^sl nested PCR-£-^-§- 

Ji^W. 356bpS] «JH ^dSH ^7j)^ 

7^|j1 &•§--§■ 2£<*}§i}. pBCTPOKIH «]E^1- -MmfiS. A^sfojo.^, nested 

10 36°J*H<?] ©W^S.-^ ^ Bfl5|ofl ^ flfc. Eflof (A), Efl5V# 2fl7R> Bflo> ( B ), 

W Afls. (C), Efl^v /flats; long-range PCR (D) -§- £.<^cf. 4 kb °oM3 ^U^£r 
tfloj- ^efl°) eflBj- n&}-?}*\)<£ -3-^*> 3L^§^. p/?eoBC3.7 

15 ^3 <tiT§ 

*>q-^ «a=EflS>H, -g- (1) wM-?r*)l°J -fr€*r*] H^lf #JL 01 

gg.g.^a] BflEf-n^ < ?l -n-^A}^ Ai-g^l -a-g-o], 5 12kb 

^o]2] «jav ^<g£ £fe ^11 of*?, (2) ^ 3<3*Kr q& (3) 

20 S^lEla. -idt 0 ^ ^ (4) *f&-?\*Mi **l*r 2 <4W 4kb 

a\%L&1 5-3' wfll (5' to 3' orientation)^] *W ^(upstreamW «DW A2 "83 0 1 
SHKdownstreamW *1)W-§- *>^r »flE}-?M 0 J E*?fl«3 

25 "-B-^^V eI-tJ!^ ^jti (gene targeting vector)"^ ?\}^ W 

(homologous recombinationW U^M-Sl^- e>tji%SVjl^> §>fe *3 -fr^^HI tf* ^7] 
3L^-W. ^- -B-^> E}7jl^ «jE-ife. ^ S-^sffe 

30 ^jeH 1 ^. "«lEl"fir ?M]H"-fe * < y^ £l n l3. A>-g-s]ji 5^°.^, (circular) 

10 
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^(linear) %n<£ ^ 

jfL*) tfflEj-?V;*flo] -ft-^^Vsl 334 ^12 

5 £ "41 HflEf-^ltl #JI <>1 — S-S-E^ 2] 

^Jfiofl $1*1^ uflB)--?Hl*1 -H-^>S] «J-£ Ai^o)] a o v^o] ( 5 q]x] I2kb ^°]2] m± 
5fe 5J-ir s-^J ±: BH4-7MI*] H-SS^fe £]efl ^-§- 

JL^^-S. I^a]?]^- XlJl(Kim et al., J Biochem(Tokyo).. 126(2);320- 

325, 1999), 4*fl4 s.^ cfl%=o.S. ^4^4 4fe ^°fl 

10 3^-44. ^l °3<*2\ $.#t\ Bj-Tji^ £.-§-•§■ £34fe ^.S-lV 

4*4*Mlfc 5.5kb M]*l lOkbSl ^4, 4# 43*]*Mlte 6kb^ 34* 7^4. 

£ «jQ2 W'-Z -fr*i4 ^ <M^°fl W?l 2 vfl4 4kb 

£44 ^A_^<gi ^ 3}^ s-^iog. 4^2] s)-7flfe 2.5kb <-H*l 3.5kb4 3°lf- 

4*14. °1 ««. *U ««I4-4»IIS] tt*}*}^ ^ A 11^ 5-3' &4 

15 Aj-w.( upstrearn )<Hi ^12 <3<34 ^(downstream)*]] *fl«3-«-4. 

Aj-71 4 El 3. El-Tjl^sl^ aflE]--^l°l -fr^Hr J*t4 $3=1*1 #-2-4. 
a^aj^lfe i. «£. ^i, sfl*], D s \ £4 711, €^1 ^4 *04-44lS] -fi-^fca, £L4 
43-4*Wlfc ±e) **i*r4 

^oflA-i "a 0 v^. (homologous)" om *fll Sfe *1l2 <8^4 «>]ofl *fl^Sfe 

20 ^4-441?] -fr^*^ «^ 4^44 3£* 44^tt 44-E 90% 4 A J- 

*3*ral. 4^4441fc 95% 4 A <r ?- 0 ^}4. 

"S-zA ig-tij)^^- :2^4fe: ^A_V t"5.^ #3 ^l*VJ:4lS. 

oU]44 ^c4-S]^ ^S., ^4°fl ^-^ 3^Hr «|^ A^^- ?V^S]-7fl 

^a* ^ sa4. 

25 a o v 7 ) a| E ^ shifts. Aj-o] 7>^*v sl*r, av^oji. °-^.*v s-aj ^Jj^s] 

3*13. <y*>, *^^1 f-°l 5U4. 

«o V # ^M, ^^o V ti o V # ^4 0 1^, ^E^l^. ^lE^m T-§-*fl-fr, 

30 a}^-oj^ ^.3^_o. A > ^^Icb (GLP-l-f), *l=S.Eflo] ^^^-§-*fl (G-protein- 
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coupled receptor), ^i^fr, ttm. £3**1 « 3^3*. 

a}o)e.?\*) ^35.^1 %^ < ?!*r, D }3S^1 Hi^HS.. B -Hl^^l^K T 

H£<?]*r. A. °J:e^l ^l^K 42. ^5L^, ^ 

«l£tssj, e| B j i ^Efo'is., £fi£tu <?]*!- vn, Wa, vm, K, 

3\ xm, i-^di^ ^©i*}, »i«.si-^<B- ^ehs.. -a-s^m-H. 

^^o^^ ^ ^jfc -^Efl ^#°]*K ^SjAfli ^*<K1*>. S.*|H£ ^#?]*h 

°>S.e|.2. 3 afl, 9i-g- -frS-tl^K ^>S\d, WW, ^°J^ ^S. 

W*l*>. # A o VA i SJM-iL a*£*H«. cI^e}^, ^-g-aflfl-, ^-g-ail 

H£M*«, «Hsii -fr=fl **n. ^« w $ *9-*fl ^ 

-g- "^"H (selection marker)"^ H£3. -R-#*r 

Hi* Sis.. ^ i?^, 41s. ^8*H 'fl* 

g)^ r£ fe £ £ cf«H^o) av^j^ ^EJj 7 ].^. S^-g. JfO**|-fe o^t°l A f"§"€ T 

(selective agent)?} ^e|€ «r3°W <5d«! a r^# 1^*Kr ^S D J *H 
S^lElJS. -ti^-l- 7>^*>7fl sfe n >?1S., M1^}o1a] (Neomycin: Neo), *V°1 ^-^-°>°l"iil 
(hygromycin: Hyg). *l^E]c|^ ^S}o]^a7i]4*fl(histidinol dehydrogenase gene: hisD) 
SE/fe- fofvj i^i^J^H^^^e}-^] (guanine phosphosribosyltransferase: Gpt) 

o] nfl t ^t^^ »g 7 fl^ 5.S_2.Ei polyA f-i- 7Wfe ^^-S. 

Sbc*. =S-2.Eisq ofloflfe, o>o)e^ 40(SV40), 4^ -n- w o v f 1 ^ 

«H^^(MMTV) iS.S.Ei, a}^- ^-^ H}ol£^(HIV), ofl* -i-^ HIV ^ <Q 

12 
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<«H»gB}^"fe- •f-zhfl^ ^ (random insertionH <|H\+ -MIS.* -St «H ^*Br 

(Herpes simplex virus- thymidine kinase: HSV-tk), i^SaUi-i 
(hypoxanthine phosphoribosyl transferase: Hprt), c^M 1 ^ 
(cytosine deaminase), r)E.H*\°\ ^1 (Diphtheria toxin) #0.4. 0)3. *fl#3*l 
8fe4. ^7}E]tL 4it4-7i*r *fll <8*?3 5' D s v # ^ HLfe ^12 <g^sl 3' 1M 

tfj^sj. 7)]^.^-^ BllEr-7f^ < ?l -fr^M*} <tf^ 11^4^ 
W(intergration) *H. ^ *flH2] «1}Ef-?>^°l JELS.J2.E^1 «fl4-7r*l°J 

^(intergration)3fe 3L#^r 43!^ tf|E| a]^. ^ *fla^ Ai<* aW^ ^01 

^£4 a o v^. $m Ai<ga) ^o]o)] 2H-^14(Scheerer et al., Mol Cell Biol., 

14(10)6663-6673, 1994; Thomas et al., Cell, 51(3);503-512, 1987; Hasty et al., Mol 
Cell Biol.. 11(11);5586-5591, 1991; Lu et al.. Blood, 102(4);1531-1533, 2003). 

A oM a^-j- Ji^sH. *fll ^4 *fl 2 <Se^ a 0 v^. s ^ ^sq. zjoi-i- 

sl^^H *13Sr°r£4rr 3^7]- £4. *M]s. -g- «]Ei 

aI^J* 01-g-^- ^jf, wflEr-?)-*!]?! ■fr*l*>7r ^3*1 S^fe ;HW)H°lHJi 

nMl^tl °cWW. wflEr-^lt! eBID ^EiJS. P BCKIl4 pBCPCIE 

pBCKII-gr P BluescriptnSK(+) €4^ D 1^ 18.8 kb *1<>1* 7>*lfe 

13 
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^s. i nflEf-^o] o.^^). xcssElf- 5LWfe 8kb^ 1, <>1M 1 ^ 
2* 7>^lfe * 10kb 3 *fl l<a^-a- 7>^14. X12 <g^£- 3.1 kb ^3c«l £ 
ullE}-7Vafl<?] 5, 6, 7, 8 4 SiM 5, 6, 7 4 SlJ=€- 4$ 4, 8-8- ifM 

pBCKI I-& Afeo -at^H 7 r *H, SV40 ±?1 £££^4 poly A» 7>«cf. 

5 pBCKI I Sac II, Not I g BamH I $\ 3?1\2] ^lt^ii $1*1 7j-*lul, °1 Xl^iii 

3*lsL c^JjaJ-g- 2^*Kr -fi-^^W ^ &4 (2. l) 

pBCKin^ pGEM7Zf(+) #efci:DlH. #2jsl 14.8 kb *Hl- ^ 
ullEf-7(-^o] o.^^> «sjz.b1* S^-SKr 4kb4 1, °Jl€ 1 21- 7>*lfe 

* 6kb =Jj£*l XI l<^-§- 7\Qt\, X| 2 <3^£- 3.1 kb ^ aflEH'W'i} 

10 -fr^-X-sl «|£ 5, 6, 7, 8 4 5, 6, 7 4 SlSA 4$ 4, 8-8: IfM iF-tV. 

pBCKII^ Neo <dl n >^ ^"i" 4*H. SV40 2^} 5-3.S.&\<% poly A* 7>^Qcf. 
pBCKI I *HHfe Sac II, Not I « BamH I £) 37fl2l XltrJiii 7V*laL, °] ^ii 

^-3 ^^-i- ia^sKr -fr^H- ^5>7l] ^ <&Pr (E. 2). 

A^7l tfiEi XI ^ ^sfl 7|#^-o>oflAi £ oJ-Sj;*l o.^]. 7flS^ 7l« ol^-*H 
15 XlStl- *r DNA ^ <3££r ^sfl 7]# £°HH <a^o.s. 

T*X|*|SI °<WW-fe-. A o v 7l pBCKii U pBCKins. ?m 
H-g-SL^H^ (TPO) -B-^^M- ^'«a*>Sa c KS. 3 % 4). 0.3 kb i S.^ (bGH) 
°1 l-^^l 1 kb <dXl (TPO) -n-^i^f cDNA # XWI-34 (Sohn et al., 

20 DNA Cell Biol., 18(ll):845-852. 1999). ± W 3L=L&£: mRNAl- ^^^.sL 

X«H1S (megakaryocyte)sl ^4 ^4 ^ 7l«M2 SH8 
(megakaryocytopoiesis)^ #.2.fr & *r4°14. ^-2-$ 

2^43*1, 7|«j^]5 W4 ^^-g- #^l^]7lfe ^4. 4S.$ 

25 SWA^ ^r°l*J 3£r ***** -S^N* (neutropenia)^ 

Irh^- ^-i^-g: ^4 (Lok et al., Stem Cells, 12(6);586-598, 1994; Kaushansky et 
al.. Stem Cells, 15(1);97-102, 102-103, 1997; Kaushansky et al., Ann Intern Med.. 
126(9);731-733, 1997; Kaushansky et al., Leukemia, ll(3);426-427. 1997; 
Kaushansky et al., Annu Rev Med., 48:1-11, 1997). ^ -§•# S-Orfltf 4^ 

30 B-§-J£5L c >Hl<a (TPO) #±.&%: ^^M^Itt 
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^SLS. ^ 7>^^ SL^t}. S-S-^olofl^ (TPO) -m#*rfe- phase 

1 °J A cH^°lH ^^^Si^ (Fanucchi et al., N Engl J Med., 

336(6); 404-409, 1997; Basser et al, Lancet., 348(9037)11279-1281. 1996; O'Malley 
et al., Blood, 88(9)13288-3298, 1996). £*Ji3E°H^ -fr^Bir OT-fL^-i- 

^JL Slfe myelosuppressed ^ ¥3* 3^ *W 3*11 4-§-€ =r 

a o V71 #W *fll "S^W ^ 6kb^l ^^11- 7>^1^ pBCKI II 7]- Tfl-fe-s; «flE^- 

£ ail E ^ 5]^. Aflife MS. 1*K 2*h ffife 

^^I5<y ^ o1e>. ti>^S>7fl^ i, <£, Sfl*l, D = \ £^1, 7l|. ^°1 *3 -^1- 

-ti* Ml*. ""1 • *<r. ^. ^ ^ ^Oslet), vfl^, S^. fl. 

s)"., bb], 2:31, tg-^-, HfloKembryo). 33*1 9! eHJ£ ^-fr°> 

Afla, w HS., «IK Hs., *HS., ^ °J3L ^s. 91°-^, 6i s. 

-^71 xflS «- «qBl* 5.9J fj-^ W-g- <M|3W)£ S-^Hr •H'Ei 

oic}. oJ^eg.iellol^ (electroporation), *Hr £;is)HH U^i (calcium 

phosphate co-precipitation), eflM«W^i (retroviral infection), nl^^aU 

(microinjection), DEAE-^H.^ (DEAE-dextran). 0 ^°]-& (cationic liposome) 

^ s-o] oiji, ols. ^ltJ-sl^l ^-fe^f. °1 ^ €^ ^IRIJl^S. 

^ ig^M. J£<y*l-fe 5J0I H>^S>Cf. 

A^o.oHlS(bESF)S. <y^} E»2i£oH«ChTPO) -8-^^f7> Er^l^ 
«}Eil- Lipofectamine™ 2000 reagent (Invitrogen)* 0 ^°l-& 
Af-g-sv^ ^V^cr. 0 ^°1^ (-) ^5>1- 7Hfe DNA5+ JL^-^^S 

^li^ofl ^W^!^ DNA°-| <g^3rt- DNAfe ^15. vfls. 

15 
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ZL^JL *\&\7\ n^s] hAeHMS! *^>s W?l Ef^U ^HN°fl 
W£-§: 7V^lH #of^ A-fli^ ^ DNA# long range PCR*r ^ 
^?l*>sa4. °1 5 J 4=8* bESFS. °}?J- Ml-ii.S°H€(hTPO) Jt^A?} 711^31 

5 7)s*«lJ[. KCTC 10720BP5. -*li 0 14. 

BE cf€- °d=EflS.Ai, £ Vt'i* A ^7l 4*3 #tr SH*}. 

£ I^H, (nuclear transfer)"^ <^ *fli^ *?-§- °H «Q* 

10 7fl*im 413.^ -fi-^^ t^°l *Q4^ ncfls. *lir£l&7l nfl-g-*)) 

^r^^-ir *fl2^Hr B o v lH w 7jj°m. 

\+*r^ -H-^d ^WHr « 0 ^°ilfe. f-e^t! a <m H o v ^, 

Cytochalasin B * -M-g.^. ^Wfl SUA (Tatham et al., Hum Reprod., 

11(7); 1499- 1503, 1996). -g- tt^-Mfc-, nHass|?! (glass micropipette)-8r 

\+*K»3. £°J^cf. *flS^-g-^£ W"! rflffSL 4^£ 3^rCKr 

£3W*4 -8-^1 a o v *J-§- **W 7fl^ °1 n fl. aH^-M'Shi- *Krf-7fl 

S 4£ OTS^. * ^£ ^livfls ^ 

16 
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*\]7\f>\jL e}7J!^ m]s.^ ms. ^32* 

ajoiAi^ SH^SH^ oi^ 7 p^*v ^-Tjl^i ^ai^i ^ 

5 *H3-€4. 

4^1 %^2Rr *r3£°l 3-1^ #5^- ^^HMH <IH 3 <>--§. 

^l^H^I ^]5L^7l# 4a] 7 ^§-a)7)^ 3j-i- ^nlt>cf. ^1^^^ #^3*» 
^sH^tt ^2.^7} ^*\£l±.<& MPF, MAP kinase ^ Afl^a^^s] ^33. 
sfet:-]), oil- 3^oHfe *WI ^ 
10 3711 *d7H ojs>^ ^4^1- i£^H, ^15. ^l-M^I ^fKl* 

f^M?lfe « 0 v^j4 ol^ul-olA](i onom y C i n ) ^ 6-DMAP -§-2} #^-§- °|-§-SM 

^15.^7) ^*1-S.^ #^-§- ^^JlS. ^Wl^lfe w o V^ -§-o] c+s. £ - *£-g-SW*U 
o^cf. ^oflA^ ol^olAin]. 6-DMAP1: ^e^H <d*>» 

^, -fr^f BfTjl^ ^]E^7> ^ 

oi-g-siH ^*<m-§r q§«#* -L>-& ^-3 #^-8- 

44HH *W <2 u M£r wJ-ai^ ^jsj ^ 014. <gA| 

20 («fl: ^^S^r <?]-tMB.# 41^ f"). -§-°fl °WI*. ^l^r* <=>]-§-t!- 

4J^), 4^, ^ ^4, H^-, ^-y- 2^ 3.3-v}£.=LVi\3)2± ^ 

^^^^ Sl^f (Maniatis et al., Molecular Cloning: A Laboratory Manual, Cold 

Spring Harbor Laboratory, Cold Spring Harbor, N.Y.Q982); Sambrook et al., Molecular 
25 Cloning: A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory Press(1989); 
Deutscher, M., Guide to Protein Purification Methods Enzymology, vol. 182. Academic 
Press. Inc., San Diego, CAQ990)) 



0 
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5 4i*H l - -8-3*1- «KSW ^3 

10 pBCIO ^Eife C£ 6) pBluescriptnSK(+) plasmid (Stratagene) ^ iflofl £ 

HflEf-^l*l -fr^r 5' <§7l Ai<g 8 kb 2.S.S.z}$± 14 2 kb 1 

2^ 5-UTR-8- (Sohn et al.. J Biotechnol., 103(l):ll-19. 2003). pBC 

10 *3\n]2) -8-^4 JfJflfe ^€ ^ Si. pBCKII^ pBCKins^ * ° D V 

(afll Sl^W *fl^)^ 4-§-£l£4. S. 7<HH jjo^ u].<2} ^-o] 10 kb 

15 -8-3*1* Sac I 4 Sacn a^SL^S. ^^fJi, ©1* pBCKI I ^*I4 *Hl 

^-§-^4 (S. 11). Aatn4 Sacn ^€ ±. «flef-7Hl<?] 4 kb 

H3-E.E]. *m44 <a>£ l. 2 °ja€r 1-a- S#*B=- 6kb ^-?M<& 

SsL-E-4 ^4fe pBCKIU4 ° D V Wll ^^Hl «H^)^- 4-§-srS34C£ ID- 

BC3.1 (£. 9)-fe £ *(|2 *1)<iHKr -¥-^» ItM i ate 

20 DNA <^ 5, 6, 7, 84 °JS-& 5, 6. 7 4 ojEg. 4, 8* ^ 

»flE}-7}v*])o] -H-^> °34 *l<g 4676 -¥-4 7898444 3.2 kb DNA^-i- PCR-& -f-«fl 
^4Si4. PCR «J-§~8: 4*ti 4-£€ H4444 <g7l Ai<g^- cf-g-4 £4. 

-H'l'dS- 1 Forward primer: 5' - attcagtcgagtggaacataaactttcagcc - 3' 
25 4 1 •£•:£. 2 Reverse primer: 5' - catatgtcgactgtgagattgtattttgact - 3' 

§^ #*l*flfe Xho I .Sal I 4tKs:4i 44* D J#7l 4*ti 4^ <*4# 7>e}?14. 
PCR 4» CS. 9)^& Xho I 4 Sail ^l*lSLi<Hl 4*fl 4# pGEM-T 
(Promega)^44 Sail pBCIO *|E]S. tf«ys>7l 4t> aj^tf 

30 44* °>l-7] 444, pGEM-T^lE-j <LH1 Sflfe 3.2 kb i *1] 4-4*1] £ -8-34 

18 
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^-g- Hindis Sail °l-§-*H ^ «M-?M1<>] 3.1 kb 

pBluescript II SK(+)^ Sal I -'f SHI 33*^, n ^ BC3.1 

5 ^t^iM AV-g-s]^ neo pBCIO &\z]3. SV40 

or/ £7| 5.5.3.^5+ SV40 3i7] iH.eH'o 1 ^"3, polyadenylation ^fl* £$r*rfe- r?eo 
-H-^^l- ^sH. pMAM/ieo (CLONTHECH) *V«-SHjl^. pMAM/7ec?i: 

BamHI a^Ai* ©)-g-*H ^*Vj1 2.7 kb DNA pBluescript H SK(+ )3 

BamHI-»MH <3^€ "S^ <tW] 2 kb /7eo -fr*i*r #3t-§- Bgins}- 

10 BamHI ajUfcfci* °l-§-*W pSP73 (Promega) BglE ^S. 

<g^s>oj^. oV^evo.^ P SP73 <LH1 2 kb neo -B-^*> ^+ 2 J-€r BgHI Q EcoRV 

*Htk£^t- ol-g-sH ^_ 0.7 kb pMAMneo ^ 3 J-8r ^Wal SUfe 

pBluescript HSK(+)^ BglH Q EcoRV -^3. c}a] <£%Z}3X^. DNA = 

o^sVfe 3f;g£ pBCIO ^ MIS. 2.7 kb /7ec? -n-.^i^V tfW?] fl*H 

15 -fl-T^B** (S. 10). 

51 11°1H JH^l 3*1^, pBCKII. pBCKin *W *W|Hfc pBClO^Ei *J)3. 
P 77eo2.7 # pBC3.1s] -fh*i*> ^-fr ^-g-^S^ *H3*>ack 

pBluescript HSK(+)^H1 /7eo ^*J*rl: BamHI, EcoRV 

20 pBCIO ^Ei°] Bam H I , EcoRV afl^fc fl*|3. ^^4. pBC3.1 ^E^fe EcoRV, 
Sal I *(|#S:di3. pMAMneo Sife pBClO^E^ EcoRV, 

Sal I 'SH^S. <&%?>}3XJ1, =l £4 pBCKI I pBCKI I ^ ?MlHlr 

AatH. Sail aflttJLiS 3s pGEM-7Zf (Promega)^ Aatll, Xho I 

•a^si-sao.^. n ^4 pbckih ?mB| ^s«i-5a^. 

25 

PCR°11 £|*fl ^S-l^HM- Sfe- DNA ^-§- 3L±. ^ (enzyme 

mapping)^ aI^JSH a q v 7 ]o] iQ^-fWQ e^ *\&\ 7 \ ^Qt\7\] *l*J-s]Sife*] 

30 2 - pBCTPOKI I pBCTPOKIH *W aflzj- 

19 
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£ 12, 13<HW % *\%, 300 bp i ^ -fr^W !H 1 kb 

?lSfl es.^. 5 o1o)1^ (hTPO) pBCKII^ pBCKIH ^ #<&t\$T%. 

SacDSf Not I aflSkfcii 7}*lal Sife a 1.3 kb $lefl ^*i*r-& pBCKI I , 

5 pBCKIH SacH^ Not I X}&JL± fl*]3. 3. £4. pBCTPOKI I , 
pBCTPOKID ^S-i~§- 

3 - BCTP0KII2} BCTPOKIE1- ± *W ^-fr °Wl (bEF) 4 £ ^S*] ^o. 
°W£ (bESF) iflS 

10 

f-ej-^ol= DNA<y pBCTPOKI I Q pBCTPOKI Hi- "QIAfilter Plasmid Midi 
kits" (Qiagen)l: ©l-g-sH 3s ^ DNAir CsCI-°flE|^,§- ta^ME. ^Hn^fl 

(CsCl-ethidium bromide gradient)^) sRl ^^£-^1- 

pBCTPOKII 4 pBCTPOKIH #^ol = i- zjzv ^l*V3:i: Sail 14) 4 Aatn (£ 
15 15)3. -td^Sf^V^^-- °fl^"ir ^^MS* 3*fl€ DNA^ -g-##£7l 

(spectrophotometer)* °l-8-«H ^rWW. 

*i^Sr€ pBCTPOKI 1 4 pBCTPOKI H ^S#-§- Tfltfl 2 i&fe 3"?! bEF 4 
bESF M)3.S- Lipofectamine 2000 reagent (Invitrogen)^ °l-8-«H £^3>5i4. BEF-fe- 
20 A 2, 4, 10 pi -^i^s) transfection reagent^ 2, 4 DNA ^.ElS. M^*^* 
eflsi^ BESF-fe- 2, 4 , 10 pi -fe-S.*!^ transfection reagent^- 1, 2, 4 pg DNA 

E^i^a)^^- z]]^E- S>^4. *U5.1-£ transfection reagent-DNA ^Q-sjH 
24 a] ^> ^ Ic^lSc*. 

DMEM (Gibco, Invitrogen corporation), 10% FBS (Hyclone), 0.001% 
25 ^eH-°K] (Gibco, Invitrogen corporation), 1% MEM *M^r °r D l^ (Gibco, 
Invitrogen corporation) sfc^S] 5% C0 2 , 371C 4}S.% 

30 

20 
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96 1 


48 ^ 


24 € 


12 H 


6 € 


100 mm ^3 


0.2 ml 


0.5 ml 


1.0 ml 


1.5 ml 


3 ml 


10 ml 



^ 1 xTrypsin-EDTA (Gibco, Invitrogen corporation) -§- OJ }-§- 

°l-8-«H 37TC a*H*l 3 -g- a fl°cr -8-7lS.-^-El ufloM 

Dulbecco's Phosphate-Buffered Saline (Gibco, Invitrogen corporation)* °l-§-S]- Q i 
5 ¥ £ ^13 W. 1 x Trypsin-EDTA *]al* *«J) -§-71^-^ ^<H^1 45L^f-# 

^l~8-*Kr lxH^-EDTA -g-^a| -g-^ s^lS 2 } ^ nfl°> -§-7] ^Eflofl uj-e}- 



96 € 


48 12 


24 € 


12 *8 


6 € 


100 mm 


50 ul 


100 pi 


150 ul 


200 pi 


500 pi 


1 ml 



10 

Day 1 : Tflcfl 2 £Efe 3«?1 5.5 xlO 5 bEF ^)5L2f 3.6 xlO 5 bESF 6- 
HKwell) wfl^ -g-^H ^ 2ml^ OPTI- 

MEM I Reduced Serum Medium (Gibco, Invitrogen corporation)^}- Lipofectamine 
15 2000 reagent (Invitrogen)* BCTPOKI I , BCTPOKIH DNA-ir 

Day 2: -Fr^*}- S.«aS 6 « -g-7H] 100 mm «H<£ -§-^1 2?fl^ 

Day 3: 0.8 tfl*U.5 mg/ml G418 (Gibco, Invitrogen coporation) -§- ufl^ 0 !! 

20 %7m<&*\. 

Day 4 14: *lf-o] oi 2 ^) 3 mm ^a* zfzj- ifloj 96 

96 *S ofl^-g-^ #ofl*| ^ ^l-Tfl 7}i£ ^Sl-i- 48 IB wfl^^S. Tflcfl «B<# ^. 
25 ^^^.S. 24 C 12 6 ^S-U 100 mm ^ &7\g. «!)<&5r£4. 6 1 

-§"7HlAi, M)^*] ujo. pCR o>o.^. <^ fl AVg-SU, ^°Wfer 6 € ^ -8-7]^ 27fl 

21 
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4 - ^a^l ^ PCR ^ 

5 G418 *<HMH ^-4^1 ^13L^«H1 -fr*}*} Sl^^f ££fe 

^ 3^ ^-r* ^sH PCR £^ "AccuPrep Genomic DNA 

Extraction Kit" (Bioneer) -§- A}-g-S}o} 6 € afl^ -§-7H*1 «>Jl^ei 
7flT=r DNA-§- ^t\3Xo_^\, "AccuPower PCR Premix" (Bioneer)# °]-g-*H PCR* 
^WrW. H-§-Jii°HE} (hTPOH cfl*V H&|-°H ^es} thermal 

10 cycling S?J€- <=fg-*r Si^. 



A i ( l 1 ?32: 3 Forward primer : 5'-ggagctgactgaattgctcctcgt-3' 
^It^i 4 Reverse primer : 5'-cctgacgcagagggtggaccctcc-3' 



1 cylcle of 


94 °C 


2 min 


30 cycles of 


94 °C 


1 min 


65 °C 


30 sec 


72 °C 


45 sec 


1 cycle of 


72 °C 


10 min 



20 

G418 *<HMH1 7r*lfe tfl-r-^ ^S^Nr ^#«-°J-|- PCR 

<£ *r *fS2<4 (E. 17). 

5 - -B-^f B}-^ ^.o]^- ^tr Long-range PCR ^ 

25 

^ ^ e^tji^^ 4^r# ^<?l*l-7l ^*fl Long-range 

PCR-I- ^*j5>^cf. <*fl£^sl ^ DNA1- "AccuPrep Genomic DNA 

Extraction Kit" (Bioneer)-£- °l-§-5>°i "AccuPower HL PCR 

Premix" (Bioneer)^- °l-g-sH PCR^- T^*r£4. 
30 £ 5<HW a.<^^i ufsq. ^oi, v^H &i=. neo 3" D ^H] 

22 
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tH^^j (endogenous) ± ^-m)°^ 8°1] l» $«l*rSil4. -fr^f 

e}-3»^€ ^li^fe 1 % ^KiLS aSolH 4 kb PCR <tf#S. J^7>^S}i4. n^oH 
<g7] thermal cycling t}-§-^ ^-c}. 

5 

aJ I e'ds 5 Forward primer: 5'- ccacacaggcatagagtgtctgc - 3' 
A i 6 Reverse primer: 5'- ccacagaattgactgcgactgg - 3' 



1 cylcle of 


92 °C 


2 min 


35 cycles of 


92 e C 


20 sec 


65 °C 


45 sec 


68 r 


3 min 


1 cycle of 


68 °C 


10 min 



long-range PCR £<M ^4, 27fl^ *\)Z. #€•<=>! §KM 
15 ^ SlJX^r 20). 

3 ^ ^a1c)1 401] *)M3L£. BCTPOKII £°*H7J ^, # 

41 7H^ Afla^fHi- ^ts^i, n ^<HH 387fl (93%)3 ^i^7l- 
^353-^, -n-^74 EfTjl^^l (0 %) ^7 r BCTPOKin «^f- 

20 *flSisL £°d^l?J ^ 3171J21 -M|i^» ^dt^Ji, 11 f^W 297H (94%)7> 

sasa^. 27B (7%)^ ^ii5L« a 1 ^ 22). 



3. 1. BCTPOKI I 4 BCTPOKin «1I2. 





^15. ^ 


BCTPOKI I 


BCTPOKin 


~T~ 


bEF 


23 


41 


2 


31 


bESF 


18 


29 




bEF 


22 (96%) 


38 (93%) 


1 (50%) 


29 (94%) 


bESF 


16 (89%) 


28 (97%) 




bEF 


0 (0%) 


0 (0%) 


0 


2 (7%) 
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bESF 


0 (0%) 




2 

















6 - -fr^V b^U ^Sl* WKi (Southern blot) *&J 

PCR -m3*l- e}3!^£ 3j2-^ 27fls1 «* 

5 Jfl^^Sa^. A HS. 271)^ 100 mm «fl°<f -8-713. ^o v H fl°o^ ^. ^ ^ 

sfq-^ 711^- DNA-& ^#*>7l $)*H. ^li-i" £°W 10/zg DNA* 

^#s>^cf. n ^ 37"C 16*1?! EcoRl afltPJLfcS. 

7Wr$4. EcoRl-2-S. DNA-t 16AR1- ■§-<?> lx TAE 50V«1W 

0.75% c>7>S.2: ^ ^-O-S/H €-e|S>S!cf. zi DNA-i: °^*rl- ^Wfe 

10 (membranes positively charged: Boehringer Mannheim) #7}, TPO cDNA (.£ 
21)7} ^ifol tflth *13!-*H(Roche) Random primed DIG-labeling 

^I^S 3 ^ 421 Hef°H# °l-§-*H PCR DIG labeling mix (Roche) 4 Taq DNA 
f-eHe}-;*)] (QlAGEN)-g- *l-8-SH ^l^Si^. PCR ^-g-^ thermal cycling^] 
15 4^-4 



1 cylcle of 


94 *C 


3 min 


30 cycles of 


94 *C 


45 sec 


52 r 


30 sec 


72 *C 


20 

1 mm 


1 cycle of 


721C 


10 min 



711 3a-°j5r$*c} (£ 22). 8Ha. 893^ 27H ^l£^r tfW *l37 r 7fl^S) £ «1|e}- 
25 ?r^lt] EfTjl^slSi-S-oi ^olsqacf. 

o] 81 ^ BCTP0KlbESF81 <>laj- ^ KCTC(Korean 

Collection for Type Cultures, tfl^ -n-^T 1 <H<&* 52W 2004 «d 11 ^ 
10 <£z}3- ^IKCTC 10720BP^S. 7| ^S^cf . 

24 
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5 Hflof -a-fH>Ml£ (bEF)* ^ 4511*11 3fe eflo>s.«E^ JsL^€ 
421- § a l*r5S4 (Koo et al., Biol Reprod., 63(4);986-992, 2000). 

*«■¥■-§- ?HH» ^^cu^ #4 *JELste ¥ 

watchmarker's forceps.©^ fi-oH ^W^nf. i ^2:^1 (bESF)b ^'d^l 

12,000kg o]^v >3*lSHr Eflo^ *j 2 \i € ^4 ^sL-^i ^*r°M. PBS 

10 (Gibco BRUS. ^ «1 *fl^ bEF 4 bESF-f- 100 mm W -§-?PcHH sfl-^-g- 

0.05% (w/v) e^^]/0.53 mM EDTA 10 ml <H1 ^Jl 30£ ^ 38.5'C afl^HW 

Hfl^rSS^-. 10% FBS* Sib 4|3E MH°<Ni* $7>*H 

^WrS*}. 4|3L afl^'fr DMEM, 10% FBS, 1000 -fry, ^H^S-pM^I 

15 1000 yg/ml (Gibco BRL)©.S. 2:^*^4. s]£3* $ 5b 

150xgM-5.S. #^be] s}£4. ^3L« JHr a1*1 2 x 10 6 cells/ml 

7}-^]7l) ^-£1- 3^8 *H 175-cm 2 2:^ .g. 7 j (N unCj Roskilde, Denmark) 0 !] 
* *\n *W nfl^l 37 TC. 5% C0 2 2:3^3. 10 ml Hfl<£oji.g. xgo] Bfi<#S>o|c}. bEF 4 
bESF <*1lS.* 20% FBS £f 10% Dimethyl sulphoxide-§- 3.frS r ±i &b *r7rb 

20 Dulbecco's Phosphate-Buffered Saline solution-!- ©l-§-*M *3 M 9 d ^ 16*}£ 

-70TC«fl ^]efl -Pr*}*} ^* 4^ nfl*}*] £ ± ^ofl 

-Pr^> EfTjl^^ *il5*r* ^71 DNA7> ^°Jsl ^)i7} £^ 

&o) ^HflOj: Al^floj)^ i5|foj ^ 010]0> Qft. £ tf^^W. BCTPOKII 

25 4 BCTPOKin ^)Eife i nflo> <g+oW£. (bEF)Sf i ?l ^^Hl (bESF)S. 

oV^ajo] ^# j£o]^ 5L9Jf-«L> *l^r€t=Hr M (Williams et al., 

Mol Reprod Dev., 66(2); 115- 125, 2003). ^ I^H, i fl^sj ^-Pr^Hli (bESF)b 
± Mfl©Vy^H]5L (bEF)Jicf «8AlBflo < H^ ^Efl Si 0 l # AS*^ aB ^5)^4 
30 (S 2). 

25 



PCT/KR 2004/0 0 3 03 4 









$M 4 


Tfltfl 8 


*M|ott3-fH>Mla (bEF) 


149 


9 


6% 


i^^^Wi (bESF) 


304 


51 


17% 



Tflcfl 4°\) &fe 3047flS] £ ^S*] -y-fKHlS. -fr^ *fli^r 517H 
(17 %) s} J*fli^7V tII^ 8*W a. 6 *}* sflsWJ 1 ^SU^r. t^. * 

5 b|)o> ^fl-oHS. ^-f, 6 % (9/149)31 ^S^H ^)cfl 8fH wfl 0 ^^. tf 7 ] 

10 

EfTJ!^^ fe 7flSl 100 mm iW-g^HM sj- % aj|*>*l afl^sfc^, 

=L ^ & °H 5dfe 4ife fe^ fe*!# ^°VW. tf£ -8-71 ifl 

j*€*>2ick «^°1 -Mlis. -°] -g-sl-71 ^ 7}^v $ ^s] *fli«- ^*>7] flan 

15 Tfltfl afloja]. jt^- af^-g- «>fe*l-^i=f. ^)S. fe^fe 20% FBS^ 10% DMSO (dimethyl 
sulphoxide)# ^Wfe DMEM^S. 

f-^ *H &fe e}7)1^^ 41X7} -t^Safe 17BS1 71-^tb £ 

9 ml wfl°o^* ^#fe 15 ml **L3. zz. eU^-|- ^JL 3fe 1000 rpnHM 
3HJfee| s}£<4. ^fli ^3«-§- 3 ml «ti°<WW fe°<M7J ^, 6-13 tf<& -8-7] «(l ^<H 
20 *M*]°fl oj-g.^ nfl^J 37r,5%C0 2 2l Bfl^7H-H "HWSft 1 ^. 

41*141 9- «1°H 

± u+^-s-g. SL^j- v+i£^El Sj^-sH 38.57 TC, 5% C0 2 2f ^fe°l &fe 

25 #3]oW 22Al?_V ^ a|^^ afl^r^. ^ «fl<S=^-8- Eagle salts Q 10% 

(v/v) FBS (Gibco BRL, Grand Island, NYP\ SLf^ L-#WE>*|- 1 pg/ml ^HaM-fr 
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(estradiol), 1 ug/ml FSH-P (Schering-Plough Animal Health Corp., Kenilworth, Ni)s\ 
25 mM NaHCO ;) 4 TCM-199 (Sigma Chemical Co.).2-3. a^*}****. *fl a l ^-M^i 
t+^A. o.l% *lo>su|i4^ (hyaluronidase)7> #<H5&fe 500ul TL-Hepes^l #o]M 
\+*r^ fHfe^ (cumulus)* n^i^S X|^*>55lt+. -W-t-^ *M€ 

Jf^tfl^ o.e) g-fr A]-g.*H -¥~g-3°-3. ^MOT (Tsunoda et al., J 

Exp Zool., 240(1);119-125, 1986). ^ -MIS. W a^hS- 3tf *8 D 13 

(Leitz, Ernst Leitz Wetzlar GmbH, GermanyH #3f€ micromanipulator -f-sfl 
t^WS^. 3iA% A l"§-^ "fl**^* 7.5 pg/ml Afo]s.§E}A] b (cytochalasin B)* 
1^2 5Ufe TL-He P eso]cf. ^ €H metaphaseH ^^^1* 1^1 

««^ol ^aj-g- 20 urn a^-fr 7r*l oH^s^-fr oj^H ^l^^tf. $ ?fl2l 
■fr^r &>^l^^ -*fl3Llr AA ^-g-Aflsl ^lS^sfl (recipient cytoplast)^ 3} o_£. 

Afl5.->M1S.^*I1 (cell-cytoplast) 4<8-*(* 10 20a ^-<L> 50 ul ^S. 
Bfl<y:°fl tH J£. 4i -8"tf wfl 0 ^ 0 -^ 0 ! 27flS] electrodes 1mm apart7 r 

■8"^--§-7Hl -g-^- 0.3 M mannitol, 0.5 mM Hepes, 0.01% BSA, 

0.1 mM CaCl 2 , 0.1 mM MgCl 2 ^- iWSJcf. cell-cytoplast W«H* Electro Cell 
Manipulator 2001 (BTX, San Diego, CA)£.£ AA 20 usee -g-<L> A^A°A 1.6 
kV/cm^S. ^iS -g-tf* -frS.*}^. ols^t> s^-fr aJ£<hH 

-a^i*>sa^. sfl^i£7> -§-•& «i iai# n fl 

-§-^€ ^^S. ^7]^ -8-^- o]^l ^ ^, -§-^€ ^r^^-i- 5£ 

■S-°> 5 pM ol2r.oH-tl *|3l*H SMS* A l?l ^. 10% FBS7> CRlaa medium 

(Rosenkrans et al., Biol Reprod., 49(3);459-462, 1993)°!] 2.5 mM 6-^Hli- 
eHiff^i* 38.5°C. 5% C0 2 3.5*1?}- ^ ^^*Vcf. 

-a ah io- ^tm§« ^se- 

*1R^ T^fM" 1 mM lx °1# ^ °M^> "g-^ (Gibco 

BRLW l^Sife CRlaa wfltfaHM afl<#Sr5a^. 3<g 

nj-o.^ aflo) a^o^s. jateflo]^ (mouse embryonic fibroblasts monolayer) SHW 
750 pi CRlaa (with 10% FBS)°1 flfe 4 € aflW^ 4 1MW 4<g 38.5C, 5% 
C0 2 S?HW Mflo^^cl. (p ar k et al., Anim Reprod Sci., 59(1-2); 13-22, 2000). afl<£ 
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7^ °}3f-, 3L*p] 

11 - 7fl2:^ ^ PCR 

A ^Shfr 50 mM KC1, 1.5 mM MgCl 2 . 10 mM Tris-HCl pH8.5. 0.5% Nonidet 
P40. 0.5% Tween, 400 ug/ml Proteinase K ££ 20 pi <LH ^£ 

^. 30-g- ^<L> 65'C S£°1H ^534. «J-8-^r 10£ ^<L> 95T;°1) 

Proteinase K £4 (McCreath et al.. Nature, 405(6790); 1066-1069. 

2000). -8-*«l€ 4^ ^ #*fl PCR£ ^11^ 3^4^ Sh}°H5L 

AccuPower PCR Premix" (Bioneer)-§- °l-§-*W nested PCR-§r % PCR 

i yjo- o]-g-sH ^*Ssl-°iT^. ^<*a};§: 3 ^ 72} HefoH* a>-§-§>^o_^ thermal 

cycling 
Nested PCR 

Ai<gaJ^: 7 Reverse primer: 5'-gagacggacctgtccagaaagctg-3' 



1 cylcle of 


94 °C 


2 min 


30 cycles of 


94 °C 


1 min 


65 °C 


30 sec 


72 *C 


45 sec 


1 cycle of 


72 °C 


10 min 



tJ-<S*v ^ c^jofl oi^ 7fls%^l 4^1 PCRS. ^-g- 

(2. 3). 





#31 






1 -MIS. 


2 4S 


4 41 S 


841 S 


1641S 




afl«>S 






3 


3 


6 


11 


2 


3 


5 
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3 


3 


6 


11 


2 


3 


5 


33 
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3371)4 4^1^ «Ho> ^o\]*\ 337H (100%) JL-f- € ?i t t ^ 

^-a* °i-s-€ ^ 5U4^ 4°it!-4 

£ 23£r 81«1 -*fl£^4 «M4£ PCR ^ ^4 °14 (51 

23). 

12- Eflol- o.5flo] BflaV ^£4 long-range PCR ^ 

^□1^5. C]^5>^^. 0]A1 ^ OjA] 36^5. ^0]£ 0]V}±2) ^SL^VB] Foley 

catheter (Agtech, Manhatan, KS)-& H-g^r^i a] ^#^°] ^£..3. eH4"4 ?H1 
Efl°H) l-s^ ^ oi^ Eflofl- ^#*>£4. ^°r4 ^<>HH -fr^°J Efl^^-i- 
74 -g^t* ^-2.3. sfl^^c].. n^ji >H1S «H°<H!: Efl^-S^i^- long-range PCR 
» 0 v^ o.S miEl~?Mlo] -fi-;^ ^^-i- J^oi^- £4, M-Efiflfe 4 kb «fflH.» aflEr- 
-?H5l4 EfTjl^S]^^ <£ ^ 5U4 (5. 24). Tfl^- DNA 4-#4^4 long-range 
PCR ^U^r #7] -g*H 54 M*r4. 
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£ <£t^ HflE]-?Hl^ -f^d*} ^Ei7> £ ol-g-gftA-l 

«H4jg ^SM" aftM** ^^^l-i- -JV^*}-^ Jl J f7}7l-^ 
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SUOaPcST TREATY ON THE INTfiKNA-nWAL RECOGNTTigN OF THE DEPOSIT 
Ol- MICROORGANISMS TOR THE P'JftPOSS OP PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT EN THE CASE OF AN ORIGINAL DEPOSIT 

issued pursuant to Rule 7.1 

TO : HAN, Yong-Mahn 

Hanul Apt. 110-305, 

Sinsong-dong, Yuseons-gu. Daejeon 305-345, 
Republic of Korea 



I . IDENTIFICATION QF THE MICROORGANIS M 



Idencification reference given by the 
DEPOSITOR- 

BCTPOKIbESF81 (primary cell line) 



Accession number giver, by the 
INTERNATIONAL DEPOSITARY 
AUTHORITY* 

KCTC 10720BP 



A. SCIENTIFIC DESC R IPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I above was accompanied by- 

[ x ] a scientific description 

[ ] a proposed taxcr-Oftvo obsignation 

(Mark with a cross where applicable) 



•fll. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts Che rnicroorganism identified under I above, 
which was received by i*: or. Nov 10 2004. 



IV. RECEIPT OF REQU EST FOR_ CONVERS10 N 



The microorganism iderv-'i&sd under I above v<35. rsosivei by this International Depositary 
Authority on and a request to convert the original deposit to a deposit 

under the Budapest Trea:y '.vss received by it on 



V . INTERNATIONAL D EPOSITAR Y AUTHORITY 



Name^ Korean Collection for Type Cultures 



Address.' Korea Reseat; Institute cf 
Bioscience fenc ?3iott:chiiology 
(KPJ3B) 

"52, Oun-dong., Yusong-ku. 
Taajon 305-333, 
Republic o: Korea 



Signature's) of person(s) having the power 
tc represent the International Depositary 
Authority of authorized officfeKs)' 




F,yUC f Yong-Ha Director 
Date: Nov 15 2004 



Form BP/A (KCTC For* 27) 



fO\c pace 
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-fr#*r^ a^o)| aj.^.oi i 5 12kb 7^0]^ tajAV ^<g^- ^ u ojo=j > (2) 
5 S^SKr WsL'i *f3). (3) 3L^m« ^t D H ^ (4) hM-?}^ 

Tfli °j°aoj uflEj-^o] -H-^}^ tajAj. Ai<g°} 5'-3' tifl<gofl oJ«^ ^(^3^3,^)^ 
*l|#s}-JL *fl2 °j<3°] Sp^downstreamH sfl^-g- s-^-S-S- s r fe HflE}-?r*l]<?] -R-*d*f 

10 

2. *til*<H 5.5 Lfl^l 10kb^ ^oli- ^b] 

3. ^11*^1 &°H, A2 2.5 3.5kb^ ^ojf 7 Mlfe ^ 

5. 9X^-\, m °m°) i miEf-?^]°] 1,2 ^ i# 

20 6. *)U*<M1 5U°H, i^l^J^ -^t 13 }^^)- v-115.d]-o]a1 (Neomycin: Neo), SH^SnHA] 
(hygromycin: Hyg), S^E^cl^ c^s}o] c^^l^^histidinol dehydrogenase gene: hisD) 
3Efe- =?-°\\d (guanine phosphosribosyltransf erase: Gpt) 91 

m. 

#-?-?r^~^r ^e}o)<=j= (GLP _ 1 ^.) ( ^n^Efloi (G-protein-coupled 
receptor), 91^^, ^-§-*flfK Sl^. ^ ^Ufh a>o] £? >o] 

« ^^-ff, ^^4, 4as.3r^l 3 Se}-o|c i B ^aoj^K t ^li«?l^K 

30 A, "£3*1 ^^)<y^K M]S. *W*1*K 
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Sfaj, EfHj^|.sil ^ Efi£f?l, ^°-«<y^ W. Wa, VI, K, 
^ XIII, %^<y*}, ^eW^l, ae^^i^], 

t^-fJ-EHl, flU -H-efl ^^°J^K WQS. ^91*}, K^)S. ^3K}7>, 

o^e^U <a§ ^?>S\d. «S*1 %^°}*h ^3- <3*M], ^3. 

WSl*k SHW *RM^. ^.S-ll-Al, 3*£lffl;a, Dj^^EfEi, ^-§-7-11^-, ^-g-^l 7^*^^, 

15 

8. ^ll^oHl Xi^Ai, X.il7f^B Alt^l- ^7fS ^Ei 

9. *U*<H1 SH*!. £ 2<fl ?1W€ p BCKin<y «]El. 

20 io. n^s, 45.. 

11. *fll(Wl sa«H-H. 71 KCTC 10720BP5. 

12. *fl 10*^1 H^iS «M4€ 

25 

13. o^t- ^# ^Mlxifla £<y*Kr #31; *tia^l si*H 

5L°^Kr i^Sfe *l^SRr y o V ^. 

30 14. afll^s} ^# ^liifls £«a*te 3-3 -fr^TM ^ jflstfofl sj*H 
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£«a*M «jo|<o^ afl£ESKr * a,v^ A ]^ 
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1 Vt g£ (l) «M-?lv«fl<>] -fr^^ *3.S.E)« <=>] ss-ae)s1 *i^°fl 

5 *M ^ (2) *H ia^Kr -f-S^ (3) i^l^Ji <dt n M ^ 

(4) taflEj-^o] nmxy x\<^6\] 2 ufl*] 4kb *]o]sq ^a> ^<g°. ^ 

^-fr 2.®t>}JL, afll <$qo) *\W-?M°d m± 5-3' wU^j XW 

^(upstreamH *\}2 "S^H *)~^(downstreamW *fl^W #3 -2.5. *>fe 
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Sac n 



1/14 

Fig.l 

Not I 



BamH I 



pBCKI I (18.8kb) 



cc gc gg| t g<ac ggc c gq t ct agaact a fgggat cc 




pBluescript D SK (+) 

(3kb) 



Fig. 2 



BamH I 



Sac n 



Not I 



BamH I 



pBCKIH(14.8kb) 




BamH I 



pGEM-7Zf (+) 

(3kb) 
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Fig. 3 



BCKI I vector cassette 

p Bhn *cnpt S SK(0 I ° n 9 3 rry) 



t 



3kb 



Sac I 



10kb 



Bovine beta-casein natural locus 



Bovine beta-casein targeted locus 



neo short arm 



■0 ^#HH 




SacII 



* 



<- 2.7kb -> 
EcoRV 



3.1 kb 




Sail 



E1 E2 E3,4 E5.6 E7 E8 E9 

1 

+1 1979 4771 7898 




Fig. 4 



BCKIII vector cassette 



long arm 



neo snort arm pei m?=w 



3.1M) 



-i- 3kb V 

Sal I.XIiq I 




Bovine beta- casein natural locus 



Bovine beta-casein targeted locus 



E1 E2E3.4 E5.6 E7 E8 E9 

1 

+1 1979 4771 7898 

4 — U ^ i i ■ i i 
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Fig. 5 



5' homology 




Bovine beta-casein targeted locus 



Sequence A 



PCR primers 5' "1 
(diagnostic fragment 4 kb) 



Sequence A 

cccattcccaggaattgagagcc | ccgcggtggcggccgctctagaactagggatcc | ccaggaagclcctctgtgtcctca 

5' homology I restriction sites I neo 

Sequence B 

PCR primer 5' 

cttact |ccacacag9cotagogtglctgc| attaataactatgctc^^ 

acatttgtagaggtttlacttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgltgttgttaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttc 
acaaataaagcattntttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtclggatcigacaaataagaattttttttaaagctagacc 

neo I 3'homology 

Sequence C 

3' homology I endogenous locus 

ttcatgagtcaaaatacaatctcacagtclcagatatgggacttaaaaggggg^ 

cgatgtttggtccta gaggaatttttataacctttaagagaa ggcatagcatggtgttntgtaataagatttcttttalgaaaaagtcacaccaaaattgcaaatggggglgagatgaagagttataacatalaactaaat 

ctatgtttgttctctatt fccacagaattgactgcgactggj aatat 

PCR primer 3' 
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Fig. 6 



pBC10 



Sac I 



4kb 



6kb 



E1 

-0 — 4 



E2 



AatH 



Sac H 



pBluescript ESK(+) 



enzymes which do not cut the beta-casein gene locus in BC10 vector 
Sma I , BamH I , Sal I , Spe I , Cla I 



Fig. 7 
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Sac I 



4kb 



6kb 



Aatll 



SacII 



pBluescript ESK(+) 



Sac I 



long arm 



10kb 



! 



SacH 
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pBC10 



Sac I 



4kb 
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Fig. 8 



6kb 



'Aatll 



+ 1 



' SacH 



pBluescript 1ISK(+) 



long arm 



6kb 



a — r 



E5.6 



4676 



I4,5\ 



S'-attcagtcuagtggaacataaactttcagccO' 
Xhol 



Fig. 9 



32Kb 

16 



E7 E8 



17/ 18 



7898 



5'-catatotcgactgtgagattglattltgact-3* 
Sail 



Hincfl 



Xhol /Sal I 



3.1kb 



3.2kb 



pGEM® -T 



Sal I /Sail 



pBC3.1 



EcoRV 



ii- 



short arm 



3.1 kb 



4771 

HincD/Sall 



7898 
Sal I/Sal I 

/ 



pBluescript IISK(+) 



PUT/UK ua u:j 
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Fig. 10 




amH 1(5111) ♦ 



BamHl (2423) 



Bgin(3090) 



4 SV40°' f A early promoter 



♦ SV40 earl/ spacing region 
a polyactenylation 



l«0.7kb-J<4-^ 2Kb 
BamHl Bglll 



BamHl 



pBluescript II SK (+) 



EcoRV 



2kb 



Bglll BamHl /Belli 



/' pSP73 



«0.7kb^4- 2kb -J 



BamHl BglH 



Eco ?V 



pBluescript IISK(+) 
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Fig. 11 



pBCKI I 

Sac 



pneo2.7 pBC3.1 

neo EcoRY EcoRY 

BamHl BqID., _^ 



Sail! 



tr~c — +dTE sss ^dl — 

U«kb*U*^- 6k0 — *J U 2.7kb^W- 3ikb 
lac I AatD"\ SacD|BamHI | Sail 



pBluescript US K (+) 

pBC10 



pBluescriptJISK (+) 



Not I EcoR v 



t 4kto 
Sac I AatO 



Sac n 



Not I ECORV 



pBluescript IISK (+) / 



pBluescript II SK (♦) 



pBCKIO 



pGEM-7Zf <♦) 



/ Aal 0 
' Xhol 



I — 8kb 
AatD/AalO 



— *•* U- 2.7kb 3.1kb — 



SacOtBannHI I Sail /Xhol 

Noll EcoRY 



pGEM-7Zf {+) 



Fig. 12 



pBCKI I (18.8kb) 



pBCTPOKI I (20.1kb) 



10kb 



Kpn I 



hTPO 



IbOH 

\ ikb 30'6 Dp 
Sacu\ / Not I 

SacO 'BamHI 



Not I 



I 



hTPO t>OH 



BamH I 

1.3Kb 27kb »U — 3.1kb 

Sac 0 Not I 




pBluescript IISK(+) 

(3kb) 
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pBCKIH(14.8kb) 



pBCTPOKIH(16.1kb) 



6kb 
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Fig. 13 



Kpn I 
hTPO I bGH 



'/-///////A 



\ ikb ^00 bp 
Sac n \ / Not I 



Sacu BarrtH I 



Not I 



I 



hTPO 



l.3kb 



BamH I 
U 2 7kb ► 



3 .1kb 



Sac n 



Not I 



pGEM-7Zf (+) 

(3kb) 



Fig. 14 



pBCTPOKI I 



tOkb 



• t.3kb 




pBIuescript II SK(+) 

(3kb) 



pBIuescript fl SK(+) 



long arm 



hTPO neo short arm 



3kb — 



lOkb 




1.3kb 27kb 3.1kb 



Sal! 
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Fig. 15 



pBCTPOKIE 



ft 



6kb 



AatH 



long arm 



6kb 



■0— ^^^DIDsss^ 

J-*— 1.3kb — ^l-*- 2.7kta 




3.1 kb 



pGEM-7Zf(+) 

(3kb) 



j 



hTPO 



neo 



short arm pGEM-7Zf(+) 




AatH 
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Fig. 16 



bEF 



bESF 



controls 



BCTPOKIH 
transfection 




colonization 



colonization 



Fig. 17 
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Fig. 18 



18 E9 




pGEM®-T Vector 
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Fig. 19 
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pneo2.7 



sssssssssss 

/|^07kb*[«- 2kb 
BamHI BglO EcoRY 



pBluescriptnSK (+) 



pBC591 




pGEM®-T Vector 



pBC3.1 



m 



ECORV 
BamH 1 



3. 1Kb 



pBluescriptIISK(+) 



// pneoBC3.7 



Sat I 



3.1 kb — H'-*58lbp*| 
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PCR primers (diagnostic fragment 4k b) 
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Fig. 20 
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Fig. 21 



EcoRl 



EcoRl 



BCTPOKIH 


« . . 9.2kb - 
hTPO bGH n 


► 









B 



Bovine beta-casein targeted locus 



EcoRl 
< — 



EcoRl 



9 9kb 



hTPO bGH 



Fig. 22 
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Fig. 23 




Fig. 24 





Efl3|Afl£ control 



